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The HOMER cavity is a positive branch unstable resonator (PBUR), employing a Graded Reflectivity Mirror (GRM) with a Gaussian 

REFLECTIVITY PROFILE. THIS PRODUCES HIGH BEAM QUALITY (TEMOO) AND PRODUCES HIGH PULSE ENERGIES TYPICAL OF MASTER OSCILLATOR/POWER 

AMPLIFIER (MOPA) DESIGNS, BUT WITH HIGHER EFFICIENCY, LESS OPTICS, LESS VOLUME/MASS, EXCELLENT POINTING. 


Lab Results: 


Parameter 

HOMER Output 

Energy 

17 - 9 mJ 

Pulse Width 

1 0 +/- 1 ns 

Rep Rate 

250-100 Hz 

LDA Duty Cycle 

~2% 

LDA Current 

50 A 

LDA Derating 

50% 

TRL 6 Mass 

5 kg 

Total QS Shots 
HOMER Design 

15+ Billion 

Optical Efficiency 

17% 

Elect Efficiency 

>7% 



Sealed Enclosure w/Dual Monitoring Windows 



GRM 


Active Q-Switch 


ens 


Optical Bench Truss, Removable for Full 
Out-of-Box Alignment 


Flexure bonding LDA pedestal 
to optical bench 


Test Started: HOMER-1 Power/Energy Performance 

3/28/05 @ 11:30 AM 20.7 million shots per day Decay Rate = D = mJ/Billion 

Total Shots: 1,955,912,838 as of 7/1/05 


18 

17 


16 

15 

14 

13 

12 


o 10 

a 

■5: ^ 
0 ) 

S 8 

c 

ui 7 



Current Increase 
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Beam Drop-Outs 
for MLA or optical site calibration 
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Date 


7/9 


HOMER 1 LONG TERM RUN 7-2005 





Achieved over 
15 billion shots 
through lab 
temperature 
fluctuations 


1 A turn up 
of the LDAs 
after 3 billion 
shots on 
8/2/2010 


1 A turn up of 
the LDAs after 
12 billion shots 
on 10/24/2010 


TVAC TESTING: 


HOMER WAS DESIGNED FOR A O C TO 40 
C SURVIVAL TEMPERATURE RANGE. 

Therefore using GEVS component 

QUALIFICATION STANDARDS HOMER WAS 
TEMPERATURE CYCLED TO -10 C FOR 4 
HOURS AND THEN TO 50 C FOR 4 HOURS 
AT TOTAL OF 8 TIMES. HOMER’ S 
PERFORMANCE WAS CHECKED AT 
REGULAR INTERVALS TO ASSURE PROPER 
LASER OUTPUT QUALITY. 


VIBRATION TESTING: 

The General Environmental 
Verification Standard (GEVS) 
Qualification vibration 

SPECIFICATION WAS 
APPLIEDPURPOSE OF THIS TEST 
WAS TO QUALIFY THE HOMER 
DESIGN THOUGH TRL-6 VIBRATION 

testing. Since no launch 

VEHICLE WAS SELECTED @ THAT 
TIME, THE 


Environmental Testing: 


Final HOMER Design: 


HOMER - 2 L I FETEST (15+ B illi on to 

0^t§AL LAYOUT OF THE HOMER-2 LIFETEST. A 1064NM 
FIBER COUPLED LASER DIODE IS REFLECTED OFF REFERENCE 
CUBES MOUNTED ON THE ENCLOSURE AND THE BASE PLATE. 

These determine any movement of laser cavity vs. the 

OUTSIDE ENVIRONMENT. 


Cube Conner 

(for locating collimator CCD to collimator light source) 


Turn 

mirror 


Collimator Far Field 
Image CCD 
OD 7.31 
Camera #1 


Collimator 
Light source 
SMF 


Far Field Camera 
w/500 mm efl lens 
0.24% of output 
OD 6.3 
Camera #2 


1.524 m EFL parabola 
200 mm diameter 


Pellicle 
beam splitter 


2x-turn 

mirrors 


Near Field Camera 
Image Output Coupler 
300 mm efl lens focused on OC 
4.29% of output; OD 6.6 
0.78X magnification 
Camera #4 


3x- 95%R / 5% T 
beam splitters 


Output Power Meter 
90.3% of output 


Pulse Length Monitor 
0.23% of output; 

OD 4.0 plus 1064 filter 


AND THE HOMER-2 FAR FIELD 
BEAM. THE FAR FIELD (LARGEST 


BEAM) MEASURES APPROXIMATELY 


0.9 mR X 1.0 mR DIVERGENCE. 


7/1/10 


1 / 1/12 


Date 


HOMER-2 LIFETEST:TOTAL SHOTS ~15.4 BILLION 

Shot Count (Billions) 

0 2 4 6 8 10 12 14x10* 


Test setup 
adjustments 


FIOMER laser with reference cubes 
mounted above the output window 
and on the mounting plate 


High Reflector 
Image Camera 
0.4X telecentric lens 
OD 3.1 
Camera #3 


TEMOO HOMER Beam Quality: 
This CCD image simultaneously 

DISPLAYS ALL REFERENCE BEAMS 


Collimator 
filter stack 

OD 6.01 + 0D 1.3 (BS) 
(Filters 3, 4, & 5) 

< 1 sec wedge 


95%R / 5% T 
beam splitter 
< lsec wedge 





Incorporating all opto-mechanical lessons 

LEARNED FROM HOMER-2, LOLA, MLA, CALIPSO, 
GLAS, & ESA’ S ALADIN. 


GRM 


20.5 ” 


9.125" 


n 


NOW THAT HOMER IS THE GEDI LASER, IT IS BEING MECHANICALLY UPGRADED; INCORPORATING A BEAM 
EXPANDER, IMPROVED OPTICAL BENCH, AND A FLIGHT-LIKE LASER ELECTRONICS BOX. THE ETU AND FLIGHT 
LASER SYSTEMS WILL BE BUILT IN-HOUSE AND WILL GO THROUGH ENVIRONMENTAL TESTING. 

Laser Enclosure 


Mini Beam Expander 


Laser Optical Bench 


Laser Pump Module 


Laser Diode Array 
“Pedestal” 


Optical bench pointing, Mass and 
Modularity requirements were met 
with Aluminum. Materials trade 
study with Aluminum and Beryllium 
complete: analysis shows 
mechanical and thermal 

REQUIREMENTS MET 
WITH MARGIN. 


12 V 
Trigger 




45 to 55 A 
45 -100 us 
Trigger 242 Hz 


LEU/DU 
















